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and the fractional-ion repeated another twenty-one times, at
the end of which the whole of the lightest fraction was lost by
a most unfortunate accident. This was the more serious as
the two extreme fractions had been systematically enlarged
with a view to fractionating each separately.
Despite this setback the fractionation of the heaviest 20 c.c.
was proceeded with. This was divided into five fractions and
fractionated ten times. The next lightest fraction to the one
lost was taken, divided into five parts and fractionated twelve
times. These very tedious operations were now brought to a
close and the two extreme fractions of 2 to 3 c.c. each were
purified over charcoal with the greatest possible care.
The final densities which further purification failed to alter
were 20-15 and 20-28 (Oxygen = 32). This change in density
is small but it is much too marked to be ascribed to con-
tamination or to experimental error. Looked at in the light
of modern knowledge there can be no reasonable doubt that
partial separation had been actually achieved. The extent of
the separation is about that to be expected from the theoretical
considerations of separation by diffusion given on page 127.
A spectroscopic examination of these two fractions showed no
appreciable difference between them.
These results were announced at the meeting of the British
Association at Birmingham in 1913 and at the same time the
evidence afforded by the positive ray photographs discussed.
This is available from three distinct considerations: the
character of the lines, their position and their intensity.
A careful examination of the plates showed, when proper
allowance had been made for difference of intensity, that the
two parabolas had characteristics identical with one another.
Both were prolonged towards the vertical axis showing that
the particles causing them were equally capable of carrying
more than one charge.1 Now up to that time no cases of
multiple charges had been found to occur on molecules, but
only on atoms. One was therefore led to'infer that both
lines were due to elements.
Measurements of the position of the parabolas relative to
those of CO and other known bodies in the discharge tube gave
1 F. p. 30.